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The c y c l o t r o n was used f o r r e s e a r c h exp of t h e 496 hours t h e crew was on duty. I t was d e f i n i t e l y determined t h i s month t h a t mesons are produced by t h e 184-inch c y c l o t r o n , hence a b o u t f c r t y p e r c e n t of the time used f o r r e s e a r c h experiments was s p e n t on t h e i n v e s t i g a t i o n of mesons.
The c y c l o t r o n i s now back on t h e o r i g i n a l o p e r a t i o n schedule (8:00 a.m. through 12:OO midnight), however i t i s s h u t down f o r s i x t e e n hours one day each week. This shutdown complies w i t h t h e power saving program. These scheduled shxtdowns a r e being used f o r maintenance and r e p a i r work and f o r t h e i n s t a l l a t i o n of new equipment on t h e c y c l o t r o n .
60-inch Cyclotron Program
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The a c t i v i t i e s of t h e 60-inch c y c l o t r o n were c u r t a i l e d during March 1948 by a f a c t o r of approximately 15.4 p e r c e n t due t o t h e power c o n s e r v a t i o n measures. This t i m e was u t i l i z e d t o put i n o r d e r n e c e s s a r y maintenance jobs which r e q u i r e d complete shutdown. The bombardments and o p e r a t i o n s c h e d u l e occupied 75 p e r c e n t of t h e time t h e power was a v a i l a b l e .
The p a s t month has been devoted t o t e s t i n g of t h e magnet e x c i t a t i o n equipment and adjusbnent of t h e magnetic f i e l d . Some t r o u b l e was encountered i n making t h e " t r a i l i n g f ' p a i r of i g n i t r o n s p r o p e r l y s h a r e t h e magnet c u r r e n t . A f t e r c o n s u l t a t i o n w i t h t h e General E l e c t r i c Company, some r e v i s i o n s i n t h e i g n i t r o n f i r i n g c i r c u i t s were made. The performance a s r e g a r d s l o a d s h a r i n g i s now s a t i s f a c t o r y . The frequency o f a r c backs i n one of t h e t r a i l i n g tubes s t i l l seems t o be abnormally h i g h and a c u r e f o r t h i s d i f f i c u l t y has n o t y e t been devised. Operation of t h e equipment i s n o t s e r i o u s l y a f f e c t e d , b u t it
i s f e a r e d t h a t t h e t u b e l i f e may b e a p p r e c i a b l y shortened by t h i s t r o u b l e .
Iviost of t h e x a g n e t i c measurements and adjustments have been a s s o c i a t e d w i t h t h e problem of s a t i s f y i n g t h e b e t a t r o n f l u x c o n d i t i o n f o r a s a f i c i e n t l y long time i n t e r v a l a f t e r t h e magnetic f i e l d passes through zero. So f a r , t h i s p e r i o d i s n o t long enough t o permit b e t a t r o n a c c e l e r a t i o n t o 2 Mev ( t h e design
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v a l u e > . I t i s b e l i e v e d t h a t t h e t r o u b l e i s caused by v a r i a t i o n s i n t h e spacing between f l u x b a r l a m i n a t i o n s r e s u l t i n g i n a s p r e a d i n t h e s a t u r a t i o n time f o r i n d i v i d u a l l a m i n a t i o n s . Observations of t h e s a t u r a t i o n t i m e s o f i n d i v i d u a l f l u b a r s i n d i c a t e t h a t t h e y may be i n d i v i d u a l l y a d j u s t e d t o improve t h i s c o n d i t i o n . The most promising means of adjustment i s t o i n s e r t s h e e t s of transformer i r o n i n t h e f l u x b a r a i r gap, t h e r e b y u t i l i z i n g t h e eddy c u r r e n t s i n t h e s e s h e e t s a s a means of d e l a y i UCRL 82 l a m i n a t i o n s i n t h e c e n t e r s of t h e f l u x b a r s .
A rough survey of t h e azimuthal v a r i a t i o n of magnetic f i e l d showed e r r o r s of approximately 6 gauss a t t h e time of i n j e c t i o n . No a t t e m p t has been made t o e q u a l i z e t h e s e e r r o r s t o d a t e , b u t it i s b e l i e v e d t h a t t h i s v a r i a t i o n i s w e l l w i t h i n t h e range of adjustment a v a i l a b l e by use of t h e shading c o i l s .
A r e v i s i o n of t h e handling equipment d e s i g n s has been n e c e s s a r y because t h e dimensional e r r o r s i n t h e magnet s l a b s d i d n o t permit t h e use o f s u f f i c i e n t i n s u l a t i n g m a t e r i a l between t h e l i f t i n g s t r a p s and t h e s l a b s . I t was found t h a t t h e i n s u l a t i o n which could be i n s e r t e d was inadequate t o w i t h s t a n d t h e induced v o l t a g e s which resullted i n sparking between t h e s l a b s and t h e l i f t i n g s t r a p s . The handling equipment p a r t s a s s o c i a t e d w i t h t h i s t m u b l e have been removed i n o r d e r t o permit ops!ation w h i l e t h e y a r e being re-worked.
Van de Graaff Generator. The p r i n c i p a l concern of t h e Van de Graaff i s -s t i l l t h a t of improving operat;iona 1 ( r e l i a b i l i t y . The machine was d e l i v e r i n g a 4-million v o l t beam f o r 70 hours, o r about 17-1/2 p e r c e n t of our t o t a l working time during March. The f i r s t two weeks were s p e n t l a r g e l y i n f i n d i n g and f i x i n g a l e a k i n one of t h e f l e x i b l e connections a t t h e ground end of t h e a c c e l e r a t i n g tube.
The problem of keeping t h e t a n k temperature low enough during prolonged running has been p a r t i a l l y al1evial;ed by c i r c u l a t i n g i c e w a t e r through t h e heat exchanger i n t h e tank. The b a s i c problem involved h e r e i s t h a t of providing adequate coolilig f o r t h e a i r -c o o l e d pump on t h e i o n source, t o keep t h e vapor p r e s s u r e of o i l i n t h e i o n source systcm low, S c a t t e r i n g of t h e beam by o i l vapor has two u n d e s i r a b l e e f f e o t s -( 1 ) it reduces t h e beam i n t e n s i t y , ( 2 ) i t g i v e s a d i f f u s e , unfocused beam which s t r i k e s t h e e l e c t r o d e s of t h e a c c e l e r a t i n g t u b e on t h e way down and i n i t i a t e s secondary processes which l e a d t o breakdown o f t h e tube. T e s t s a r e under way t o f i n d a s a t i s f a c t o r y p r m a n e n t s o l u t i o n t o t h e problem. A b a f f l e r e f r i g e r a t e d w i t h a f r e o n system reduces t h e vapor p r e s s u r e of o i l by a f a c t o r of 100, b u t i s r a t h e r complex t o be i n s t a l l e d i n t h e h i g h v o l t a g e t e r m i n a l . I t i s planned t o conduct t e s t s w i t h a n a c t i v a t e d c h a r c o a l t r a p , and v a r i o u s schemes f o r g e t t i n g l i q u i d a i r i n t o t h e h i g h v o l t a g e s h e l l a r e being considered.
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A g r e a t d e a l of t r o u b l e has been e x p e r i e n c e d w i t h t h e brushes and commutators of t h e DC g e n e r a t o r s i n t h e s h e l l . The p r i n c i p a l use f o r t h e DC i s f o r d r i v i n g t h e hypervac pump. A d i r e c t d r i v e f o r t h e hypervac pump i s being designed. Then t h i s i s completed and i n s t a l l e d , t h e DC g e n e r a t o r s can be dispensed w i t h , i f d e s i r e d .
Work i s progressing on t h e 90' magnetic d e f l e c t i n g system f o r t h e Van de Graaff beam which w i l l permit i t s use independent of t h e l i n e a r a c c e l e r a t o r .
L i n e a r A c c e l e r a t o r . The following runs were made, w i t h a c u r r e n t of approximately 1 0 -1 r amperes of 3 2 Mov protons: E x c i t a t i o n curve on BqC, c a l i b r a t i o n of n u c l e a r r e s e a r c h p l a t e s f o r r a g e of 32 Mev protons, background measurements f o r cloud chamber experiments, s e a r c h f o r delayed neutrons from ~~~(~, 2~) reac-bion, s e a r c h f o r s h o r t h a l f l i v e s i n e l e v e n of t h e l i g h t elements, s e a r c h f o r exchange r e a c t i o n a t 32 Kev, alignment and p r e l i m i n a r y r u n on p-p s c a t t e r i n g v i a photographic p l a t e s , and alignment and p r e l i m i n a r y run of i n e l a s t i c s c a t t e r i n g apparatus.
The 32 Mev beam was a v a i l a b l e 70 hours ( l i m i t e d by t h e Van de ~r a a f f ) . The r f p a r t of t h e a c c e l e r a t o r has been remarkably f r e e o f . t r o u b l e s . The 40-foot t a n k has n o t been opened f o r t h r e e months. F u l l r f v o l t a g e can be o b t a i n e d i n t h e c a v i t y r e s o n a t o r a t any time, w i t h i n t e n minutes. Work has continued on t h e mesons produced from t h b bombardment of v a r i o u s t a r g e t s w i t h 380 %lev a l p h a p a r t i c l e s . I n a d d i t i o n t o t h e mesons of mass i n t h e neighborhood of 300 e l e c t r o n masses, evidence i s found f o r t h e production of l i g h t e r n e g a t i v e mesons a t t h e t a r g e t w i t h comparable y i e l d and of mass a p p a r e n t l y of t h e o r d e r of 200 e l e c t r o n masses. Theso mesons a r e d i s t i n g u i s h e d from t h e heavier ones by t h e i r i n c r e a s e d range a t a given H p , by g r a j n -c o u n t i n g , and by t h e comparative absence of s t a r s a t t h e end df t h e i r range. I n a d d i t i o n , p o s i t i v e mesons (300 e l e c t r o n masses) have been observed and t h e i r decay i n t o l i g h t e r mesons observed a s reported by t h e B r i s t o l group.
Efforki t o roduce t h e background i n t h e s e experiments have so f a r beon comparatively unsuccessful. S i n c e t h e meson y i e l d i s t o o small t o permit experiments using t h e e x t e r n a l a l p h a p a r t i c l e beam, arrangements a r e being made t o remove t h e mesons produced a t a n i n t e r n a l t a r g e t by means of a magnetic s h i e l d . I t i s t h u s hoped t h a t l i f e t i m e and decay p r o p e r t i e s can b e s t u d i e d .
The d e t e c t i o n of mesons i n a meson f i s s i o n chambor using Pb and Th f o i l s was attempted s u c c e s s f u l l y .
Neutron-Proton S c a t t e r i n g (cloud chamber). Experiments continue on t h e s u b j e c t and a r e now g i v i n g v e r y s a t i s f a c t o r y r e s u l t s . 1lIeasurement t e c h n i q u e s and c r i t e r i a have been improved t o t h e p o i n t where t;hs t h e o r e t i c a l neutron energy d i s t r i b u t i o n i s confirmed by mcasurements a t a l l s c a t t e r i n g a n g l e s .
Ths r e s u l t s a r e t h e n i n e x c e l l e n t agroemcnt w i t h t h e counting experiments _ -. . w i t h t h e s t e r e o s c o p i c cameras r o t a t e d so as t o g i v e maximum accuracy f o r l a r g e a n g l e protons.
Neutron-Proton S c a t t e r i n g ( c o u n t e r ) . The work done during t h i s month c o n s i s t e d of t h e p r e p a r a t i o n of a vacuum c h m b e r and a s s o c i a t e d a p p a r a t u s f o r t h e e x t e n s i o n .of t h e s c a t t e r i n g measurements t o wider a n g l e s (450-70°) t h a n have p r e v i o u s l y been obtainable ; checking t h e e l e c t r o n i c s a p p a r a t u s used, t o f i n d t h e source of f a u l t s i n i t s o p e r a t i o n ; a c t u a l experiments i n t h e neutron beam from t h e c y c l o t r o n ; and a n a l y s i s of r e s u l t s .
Range Energy Measurements. Comparative range energy measurements i n v a r i o u s m a t e r i a l s a r e now i n p r o g r e s s using t h e e x t e r n a l deuteron beam and a n ionimzt i o n chamber f o r d e t e c t i o n .
Neutron D i f f r a c t i o n Experiments. Measurements were continued using n s o t o f t h r e e coinoidonce c o u n t e r s behind p a r a f f i n a s a n e u t r o n d e t e c t o r , A BF3 c o u n t e r w i t h p a r a f f i n used a s a monitor gave t h o sane r e s u l t s a s a coincidence monitor and o p e r a t e d over a longor range. D i f f e r e n t i a l s c a t t e r i n g c r o s s s e c t i o n s (40) f o r pb , Cu, and -41 were ir, t h e same r a t i o s a s were found using carbon d e t e c t o r s .
Delayed Emission of Neutrons. Period measurcmcnts f o r -the delayed neutrons from cerium a n d -l e a d have been s t u d i e d a s a f u n c t i o n of t a r g e t posi.tion i n t h e c y c l o t r o n . Both y i e l d t h e sane a r r a y of h a l f l i v e s , namely: 55-57 s e e , 15-20 seo, and-4 sec. T h i s s u g g e s t s that t h e a c t i v i t y from Ce may be due t o contamination of one of t h e heavy e l m o n t s , p o s s i b l y Th.
The probl 6. T h e o r e t i c a l Physics 3 m m ----a .-.
--ems IIO rkod on included c r o s s sec a n n i h i l a t i o n of mesons; n u c l e a r f o r c e s r e q u i r e d t o f i m Y -p Sca3tering;--' t s t a r production by deuterons and mesons; and bevatron c a l c u l a t i o n s . . > ----A New C o l l a t e r a l Chain of t h e Uranium S e r i e s . A g r e a t -e f t t i g b i s o t o p e s have been observcd following t h e bombardment of t h o r i u n w i t h 60 Mev deuterons. Among t h o s e i s a new docay s e r i e s s t a r t i n g w i t h pa226 and which runs i n t o t h o uranium s e r i a t RaE. Tho mass number was i d e n t i f i e d by 
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observing t h e growth of PozQo from a samplc of s e p a r a t e d protactinium. The has a h a l f -l i f e of 38 minutes and decays by t h e emission of a 6.46 Mev a l p h a -p a r t i c l e , The h a l f -l i v o s of t h e o t h z r members o f t h o decay s e r i e s cann o t be longor t h a n a f ow minutes s i n c e t h e y a p p e a r a t o q u i l i b r i u n s e v e r a l minutes a f t o r t h e s e p a r a t i o n of protactinium. It i s a l s o probable that there
e probably not s i g n i f i c a n t because of u n c e r t a i n t i e s i n t h e beam c u r r e n t . -----400 Mev He 3 0 0 Mev d P r e p a r a t i o n of Am203. The t r e a t m e n t of "black americium oxide" w i t h rhydrogen a t around 8000 C has l e d t o t h e o b s e r v a t i o n through x-ray d i f t i o n measurements of a new phase which i s thought t o be Am 0 This phase 2 3 ' i s isomorphous w i t h a praseodymium sesquioxide, which has a new u n i d e n t i f i e d s t r u c t u r e of n e i t h e r t h e usual cubicnor hexagonal type.
S e p a r a t i o n of Lanthanide and A c t i n i d e Elements by Column Absorption and .Elution. 1 n 7 i s t u d y of a g e n t s f o r e l u t i n g l a n t h a n i d e and a c t i n i d e elements from n a l c i t e (Dowex 50) r e s i n columns, it has been found t h a t w i t h ammonium f l u o s i l i c a t e t h e r a t e of e l u t i o n of t h e l a n t h a n i d e s i s i n c r e a s e d r e l a t i v e t o t h e a c t i n i d e s a s compared t o e l u t i o n w i t h amoniwn c i t r a t e . Thus, europium, samarium, and promethium a r e e l u t e d w e l l ahead of c u r i t h e c a s e of ammonium f l u o s i l i c a t o , but w i t h ammonium c and americium come o f f t o g e t h e r . E l u t i o n w i t h 3 Id HC1 g i v e s e s s e n t i a l l y t h e same r e s u l t s a s w i t h amonium c i t r a t e b u t w i t h i n c r e a s i n g EC1 c o n c e n t r a t i o n s t h e r e i s a n i n c r e a s e i n t h e r a t e of e l u t i o n of t h e a c t i n i d e elernents r e l a t i v e t o t h e l a n t h a n i d e s so t h a t curium and americium come off ahead of promethium and p o s s i b l y even ahead of l u t e c i u m w i t h 1 2 M H C l . 
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Chemistry P a r t B S y n t h e t i c and Experimental Chemistry. S y n t h e s i s o f s t i l b a m i d i n e l a b e l e d i n t h e amidine carbon i s being s t u d i e d , The f r e e base has been prepared i n c o l d runs, b u t y i e l d s t o d a t e a r e poor. This compound i s being s y n t h e s i z e d t o i n v e s t i g a t e i t s behavior i n m u l t i p l e myeloma i n which, according t o previous r e p o r t s , it has a chemo-therapeutic e f f e c t a s s o c i a t e d w i t h a tendency t o l o c a l i z e i n t h e tumor t i s s u e . P r e l i m i n a r y experiments on t h e c y c l i c dehydrogenation o f heptene-1, 1 4 1 4 t o t o l u e n e i n d i c a t e tho.t t h e a c t i v i t y of t h e one p o s i t i o n i s found both
In i n t h e r i n g and i n t h e methyl group. Experiments are b e i n g continued on d e g r a d a t i o n and i d e n t i f i c a t i o n of t h e v a r i o u s i n t e r m e d i a t e s m d t h e unc y c l i z e d heptene. The e f f e c t i v e c o n t a c t t i m e on t h i s r e a c t i o n w i l l be s t u d i e d , I t may w e l l be that t h i s r e a c t i o n w i l l s e r v e a s a s a t i s f a c t o r y high y i e l d , h i g h s p e c i f i c a c t i v i t y s y n t h e s i s f o r r i n g -l a b e l e d compounds. The study of t h e s y n t h e s i s of ~1 4 -c a r b o x y l l a b e l e d a n t h r a n i l i c a c i d i s being continued. Yields of about 60 p e r c e n t , based on carbon d i o x i d e , have been obtained and e f f o r t s a r e being made t o i n c r e a s e t h i s value. I n a d d i t i o n t o t h i s work, t h e p r e p a r a t i o n of t h e t h r e e amino a c i d s and b e t a -l a b e l e d a l a n i n e i s being continued. B i o l o g i c a l Chemistry. The s t u d i e s on t h e metabolism of v a r i o u s carbon 1 4 l a b e l e d compounds i s being continued. These i n c l u d e 9,lO-labeled dibenzanthracene, b e t a -l a b e l e d tryptophane, and beta-lab e l ed t y r o s i n e . Work i s i n prog r e s s on t h e f u l l c h a r a c t e r i z a t i o n and i d e n t i f i c a t i o n of t h e m e t a b o l i t e s of dibenzanthracene i n t h e body. I n t h e s t u d y of t h o b i o l o g i c a l conversion on b e t a -l a b e l e d tryptopizane t o n i c o t i n i c a c i d and kynurenic a c i d ( i n dogs and r a t s ) , t e c h n i q u e s a r e being devised by t h e i s o l a t i o n from t h e u r i n e of t h e v a r i o u s metabolic i n t e r m e d i a t e s . P h o t o s y n t h e t i c Chemistry. Work has continued on t h e i d e n t i f i c a t i o n of t h e carbon dioxide f i x a t i o n products i n green a l g a e . A s p a r t i c a c i d l a b e l e d w i t h has been i d e n t i f i e d by use of f i l t o r paper chromatography i n conj u n c t i o n w i t h r a d i o a u t o g r a p h i c t e c h n i c . I n t h e s e experiments, no l a b e l e d glutamic a c i d was observed. This would i n d i c a t e t h a t t h e t r i c a r b o x y l i c a c i d P
#-c y c l e was not involved i n t h e e a r l i e r s t a g e s of photosynthesis. On t h e o t h e r hand, t h e discovery of a s p a r t i c a c i d confirms
C
The carboxvl carbon of a l a n i n e i s o l a t e d from 5 minute dark f i x a t i o n s " by pre-illuminated a l g a e lms approximately t h e same s p e c i f i c a c t i v i t y as t h a t o f carbon d i o x i d e f e d t h e p l a n t s . T h i s would a g a i n t e n d t o confirm t h e published d i c a r b o x y l i c a c i d c y c l e s i n c e t h e a l a n i n e and t h e pyruvic a c i d a r e i n e q u i l i b r i u m , Plant-synthesized m l i c a c i d , which has been p? e v i o u s l y shown t o be t h e major c a r b o x y l i c a c i d s y n t h e s i z e d i n s h o r t p e r i o d s of photosynthesis a s xvell as t h e m j o r product i n dark f i x a t i o n a f t e r p r e -i l l u m i n a t i o n , has now been degrrtded a n d shown t o have about 1 percent of i t s a c t i v i t y i n t h e a l p h a and b e t a p o s i t i o n s and 99 p a r c e n t i n t h e carboxyl groups. Alanino from t h e same experiments has a l s o been degraded and shown t o c o n t a i n l e s s t h a n 1 p e r c e n t of t h e c14 a c t i v i t y i n t h e a l p h a and b e t a carbon.
The p l a n t metabolism of chemically synthesized ~1 4 -l a b e l ed a c e
t a t e i s being s t u d i e d w i t h C h l o r e l l a , Scenedesmus and tobacco l e a v e s . The p e n e t r a t i o n and t h e f i x a t i o n of t h e a c e t a t e i s being detenmned and t h e products formed during r e s p i r a t i o n and photosynthesis a r e being c h a r a c t e r i z e d . I n t h e c a s e of t h e experimen;ts w i t h tobacco l e a v e s , t h e d i s t r i b u t i o n of t h e f i x e d a c e t a t e
CIA between t h e cytoplasm and t h e c h l o r o p l a s t s i s a l s o being measured.
Chemistry P a r t C Subproject 48B X e t a l s and High Temperature Thermodynnmics. Work i s i n p r o g r e s s on t h e --following problems c
Thermodynamics of C N o
Thermodynamics o f gaseous molybdenum and coppcr h a l i d e s .
Absorption c o e f f i c i e n t s of s p e c i e s i n sun.
Low m e l t i n g metal a l l o y s .
R e f r a c t o r y s t u d i e s .
Heats of formation of Na-Sn and Li-Sn a l l o y s .
Theory of t h e s o l i d s t a t e , UCRL 82
Basic Chemistry. Solvent E x t r a c t i o n . The following i n v e s t i g a t i o n :
1. Solvent e x t r a c t i o n , complexing and h y d r o l y s i s of z~( I v ) .
2.
Hydrolysis of uranyl i o n .
3. TTA c h e l n t e c.omplexing of uranyl i o n .
4, I d e n t i f i c a t i o n of uranyl s p e c i e s e x t r a c t e d i n t o e t h e r . 8. Medical Physics ' P a r t A. P r o j e c t 40A-I * Radioautogrnphic s t u d i e s a r c being continued.
The f o u r day and t h i r t y -t w o day intrarnuscula r s t u d i e s w i t h a c t i n i u m a r e complete. O f t h e m a t e r i a l absorbod, t h e major d e p o s i t i o n i s i n t h e s k e l e t o n . Comparative s t u d i e s using radio-calcium and radio-strontium have been s e t up and z r e i n t h o p r o c e s s of being c m p l e t e d . The metabolism of ~e~~ has been completed up t o e i g h t days. This element i s v e r y r a p i d l y excreted. Blood s t u d i e s on r a d i o -s i l v e r a r e being continued. S i x t e e n and t h i r t y -t w o day zirconium ~~t r a m u s c u l a r s t u d i e s have been completed a s have 7 t h e one, f o u r , and t h i r t y -t w o day s t u d i c s on Be . These s t u d i e s i n d i c a t e that about 30 p e r c e n t of t h e Be administered i s d s p o s i t e d i n t h e s k e l e t o n . One, f o u r , s i x t e e n , and s i x t y -f o u r day i n t r a m u s c u l a r s t u d i e s w i t h vanadium have been s e t up.
An experiment was s o t up t o determine t h e e f f e c t , on radio-strontium e x c r e t i o n , of i n j e c t i o n s of zirconium c i t r a t e a d m i n i s t e r e d immodiately a f t e r t h e a d m i n i s t r a t i o n of t h e radio-strontium.
Previous e x c r e t i o n of r a d i o -y t t r i u m and plutonium. E a r l y r e s u l t s from t h e experiment comparing t h e metabolism of r a d i o -c a l c i m a n d radio-strontium i n d i c a t e a c l o s e s i m i l a r i t y between t h e s e two elements. Tho f i r s t s e r i e s of animals on t h o improved phosphate d e f i c i e n t d i e t (0.005% P) have been s e t up t o determine t h e v a l u e of t h i s s e v e r e d e f i c i e n c y i n demineralizing bone.
A n,t ?hod was developed f o r o b t a i n i n g vanadium c a r r i e r -f r e e from a t i t a n i m t z r g e t . Work i s i n p r o g r e s s on a method of o b t a i n i n g c a r r i e r -f r e e t scandiun from t h e t i t a n i m t a r g e t , a s w e l l a s a n i n v e s t i g n t i o n f o r t h e tpresence o f calcium. Tork has been s t a r t e d on t h e s e p a r a t i o n of protoactinium and u r~n i~u n from n thorium t a r g e t . The method which i s being used has been p r e v i o u s l y reported.
Exporiments w i t h t h e 184-inch c y c l o t r o n . The 50 p e r c e n t LD f o r Bagg Albino mice appears t o be 150 -30 r e p i n t h o d i r e c t beam, 190 Nev d e u t e r o n p a r t i c l e s were used and so d i r e c t e d t h a t t h e y p s s e d lengthwise through t h e bodies of t h e mice. The range i s much l o n g e r t h a n t h e s i z e o f t h e body of t h e mice, and t h e mean energy of t h e deuterons wii;nin t h e body was c a l c u l a t e d t o b e about " ..
170
Iv~ev. Tho exposure r e q u i r e d f o r t h e 50 percent LD was about 1 5 seconds.
I t a p p e a r s from a comparison o f t h e s e r o s u l t s w i t h o t h e r d a t a p r o v i o u s l y obt a i n e d w i t h 90 Mev neutrons t h a t t h e l e t h a l e f f e c t of f a s t p r o t o n s and deuterons i s a f u n c t i o n of t h e l e n g t h of time of bombardment. Tho t h r e e experimental p o i n t s obtained s o far ( f o r 1 0 seconds, 2 hours, and 24 hours) a
d i c a t e t h a t t h e LD 50 v a r y approximately a s t h e f o u r t h r o o t o f t h e exposure time.
Trace A n a l y s i s by Induced R a d i o a c t i v i t y . P r e v i o u s l y (~o n t h l y Progress Report 
a d i o a c t i v i t y . X s e t of 24 mouse t i s s u a a s h samples was i r r a d i a t e d a t t h e
Hanford p i l e by slow n e u t r o n s and t h e s p e c i f i c a c t i v i t y and h a l f l i f e of a . each t i s s u e was followed. The samples w i t h t h s h i g h e s t s p e c i f i c a c t i v i t y a we@k a f t e r exposure a r e bone, a d r e n a l s , pancreas, l i v e r , kidnay, spleen, brain, and lung. Other samples a l l have about t h e same s p e c i f i c a c t i v i t y , The r a d i o a c t i v i t y of w h i t e c e l l s compared t o r e d c e l l s or plasma seems t o be h i g h e r by a f a c t o r of f i v e , The d i s t r i b u t i o n o f gold 198 has been determined. Other i s o t o p e s a r e being s e p a r a t e d now.
Study of Sodium Space i n R a b b i t s A f t e r I r r a d i a t i o n by X-rays. A s t u d y of t h c mechanism of i o n exchange through c e l l w a l l s was begun two months ago. I n t h e f i r s t phase of t h i s work t h e d i s t r i b u t i o n a n d mixing of sodium i o n s was s t u d i o d by t h e t r a c e r t e c h n i q u e w i t h and w i t h o u t x -r a d i a t i o n . D e f i n i t e e f f e c t s due t o s u b l e t h a l amounts of x-rays have been demonstrated on t h e d i s t r i b u t i o n of N a ions. Sodium 24 was i n j e c t e d i n t r a v e n o u s l y i n r a b b i t s and t h e r a d i o a c t i v i t y of t h e plasma was measured a t f r e q u e n t i n t e r v a l s .
I n u n i r r a d i a t e d animals a c o n s t a n t N a l e v e l i s reached w i t h i n t h r e e hours a f t e r i n j e c t i o n . This l e v e l i s maintained almost c o n s t a n t f o r s e v e r a l hours. I n i r r a d i a t e d r a b b i t s (400 r o f 200 kv x-rays) t h e sodium concentra-9, Health Physics and Chemistry I n a d d i t i o n t o r o u t i n e monitoring during t h e month one-hundred t h i r t y odd packages ranging i n s i z e from t h e s i d e of a house t o ono f o o t square were monitored a t t h e Army 2001 Warehouse f o r a l p h a contamination i n p r e p a r a t i o n f o r d i s p o s a l a t sea. Of s p e c i a l i n t e r e a t was t h e monitoring of a shipment of r a d i o a c t i v e xenon, preparod i n 106 ORL by Ray Dunn.
Besides t h e r o u t i n e t r i p t o sea f o r d i s p o s a l of r a d i o a c t i v e waste, another t r i p was made f o r t h e dumping of about one-third of t h e Army 2001 l a r e h o u s e alpha-contaminated packages. The remainder w i l l be disposed of during A p r i l .
F i l t e r s were removed from t h e d r y boxes i n Room 193, Old Chemistry, and t u r n e d ovor t o t h e decontamination group.
Research and development work has progressed on t h e following items: 5. F u r t h e r shieldin:; t e s t s on l e a d and l e a d g l a s s .
6,. I n s t a l l a t i o n of t h r e e c e n t r i f u g e s i n Bldg 4.
7, A l t e r a t i o n and i n s t a l l a t i o n . of twelve small h o t p l a t e s i n hoods.
I
8. " I n e r t atmosphere boxf' c r e a t e d f o r A. Ghiorso.
9. F u r t h e r a l t e r a t i o n s i n s p i n n e r column.
10. F u r t h e r c e n t r i f u g e s and gloved boxes i n p r e p a r a t i o n .
11. h water t a n k and Ra-Be source have been s e t up f o r c a l i b r a t i n g I n f o i l s used i n measuring slow n e u t r o n f l u 
